Introduction
As is the case for various functions in the theory of molecular vibrations such as the force constant matrix F 1.2,3,^ the energy distributions MW 4 > 5 , the compliance matrix (-? 1-1 ) and mean square amplitudes of vibration Ztj 6 > 7 , the Coriolis coupling constants Cij can be studied using the parametric form in the general case of second order equations. The expressions we obtain are, then, dependent on the type of symmetry of the molecule which is studied.
As far as this work is concerned, the parametric study of the vibrations of molecules XY 2 or X 3 of point group C2v leads to results which are very simple.
I. Parametric Study of the Coriolis Constants ty
MEAL and POLO 8 ' 9 have defined the matrix Zeta of the Coriolis coupling constants
£ a = £-1 C*L~ "
in which L is the well known matrix of the eigenvectors of the matrix product (GF). C a is a characteristic matrix of the studied molecule which has a certain analogy from the point of view of the definition and the transformation properties, with the matrix G which defines the inverse kinetic energy of the molecule. These matrices are easily obtained by the "vector method" J 0 -11 with Gtj = 2 fa («<"• Sja), The matrix £ being invariant under scaling is then studied in the normed system S N of the symmetry coordinates by using the definition of the molecular coupling coefficient tpy between two symmetry coordinates St and Sj which are defined by the relations 6 > 12 ,
Thus we get: C Na = a" 1 C a a~x,
By using the parametric form of the matrix ZA related to the solution L N° corresponding to a completely characteristic lower vibrational mode, which is identical to the model of "progressive rigidity of molecules" 13 and to the approximation We have then f« = ftf« = Rt{£ N ')*R.
Case of non-linear molecules XY 2 (group C2v)
This is the very well known case of the water molecule model with We notice, in agreement with HERSCHBACH and LAURIE 16 that the constant is always negative.
Re?narJcs
The solution of the molecular potential function based on the hypothesis of complete uncoupling of the vibrations corresponds to the case of the "splitting" of vibration 9 -16 with = sin 2 yj12 , C°3 = -cos 2 V12
in which (£ _1 )h is the part of the matrix L~l corresponding to the high frequency vibrations and we deduce that \py Different authors 14 ' 17 » 18 have shown that this approximation is suited very well to the molecules XYn when the coupling between $1 and $2 is not too important (| sin 2 ^121 < 0,3 with our definition 6 of the coupling between S1 and S2).
The influence of the value of the masses mx and my on the values of the Coriolis constants has been studied recently 14 > 18 ' 19 . We can find again one of the limits of £13 by taking into consideration the variation of the molecular coupling coefficient sin 2 xpi2 sin2 •on Q Sm <P .,1 -"y sin 2 This solution corresponds to the maximum coupling between the symmetry coordinates S1 and S2 • The application of the energy criterium 5 defines the only solution that is physically acceptable and is given by a = 0. Thus (Ci3)e_>oo = (&U00 = sin 2 ^12^00 = + 1 .
Case of linear molecules XY 2 (group D^)
These molecules behave in the same way as the diatomic molecules: the molecular potential model for these diatomic-like molecules is given by the solution corresponding to completely characteristic vibrations.
Let yu = 0 , »,7 = 1,2,3.
We get the classical result 18 C23 = -1 , Ci3 = 0. 
II. Molecular Potential F and Coriolis Constants Ca
The force constant matrix F, the parametric expressions for which have been given 1 , is entirely defined by knowledge of the parameter a and can be related to Cij as 
III. Energy Distributions and Normal Coordinates

Energy distributions M\ k)
The energy contributions of the symmetry coordinates Si to the normal modes of vibration Qt are defined by 20 From the vibrational energy distributions point of view, we find that the exact coupling of the vibrations is entirely defined by the constants (see Table 1 ).
Form of the normal vibrations (symmetry species A\)
a) in the space of symmetry coordinates: S The use of the molecular coupling coefficients ipu and of the normed system of the symmetry coordinates makes it possible to define the normal coordinates Qk in the space S N 6 > 21 as The relation between the internal symmetry coordinates S and the internal valence coordinates R can be written as The deviations of the normal coordinates Q1 and Q2 from the symmetry coordinates S1 and S2 are defined, by the angles (pi and (p2 as cot cpi (ot) = j/G/2 G 2 n (tan 2^12 + 1/tana), tan9?2(a) = }/G\2G\X (tan2xpi2 -tana).
The solution of non-coupling based on the consideration of energy distributions is limited by tan cpi (0) = 0 , <pi(0) = 0 or Qi = L^ Si,
Thus, the bigger the molecular coupling coefficient ^12 5 the more the normal vibration v2(Q2) will be a mixture of the coordinates Si and S2, although these coordinates contribute respectively to Q1 and Q2 only from the energy point of view (see Table 1 ).
IV. Mean Square Amplitudes of Vibration and Centrifugal Stretching Constants 6 ' 7> 19
The parametric study 6 > 7 of the mean amplitudes of vibration Eij leads in that particular case to a study of a fundamental relation between the constants Z22 and the Cij 19 which is £22 = G22 2" 02 -cos2 ( 2 F12 -<*)) = £22 t^i s " 12 ( 2 V 12 ~ a ) + cos 2 (2 tpi2 -a)].
Hence we get r8a = G22(<5i& + toä) wit 11 Cf3 = 1 -C|3 , -£22 ,
These relations between Z22 and (F~1)22 are a simplified form of the ones we obtained in the general case of second order 7 .
It may also be possible to express the various elements of the matrices 0 and 0 in the matrix theory of the centrifugal constants 22 , which are, for instance, given by 
Ai -A2 a 1 -a2
These relations make it possible to test the results we get with the different experimental data for a given molecule (27, A, ...).
Conclusion
The parametric study of the Coriolis coupling constants leads to some expressions which are particularly simple and which directly define the molecular potential, the energy distributions and the normal modes of vibration. The relations between the matrices F, E, 0 and 6 are obviously explicit.
